Impact of cyclosporine A on magnesium homeostasis: clinical observation in lung transplant recipients and experimental study in mice.
Hypomagnesemia is a common finding in patients receiving cyclosporine A (CsA) therapy. The relationship between CsA-induced hypomagnesemia and nephrotoxicity and the effects of oral magnesium (Mg) supplementation remain unclear. After a retrospective analysis of the time-course of plasma Mg and creatinine levels in lung allograft recipients treated with both CsA and oral Mg supplementation, we investigated the effects of CsA treatment on Mg homeostasis in mice with normal or Mg-deficient diet and the effects of oral Mg supplementation on plasma Mg levels. Thirty lung-allograft recipients entered the retrospective study. One thousand two hundred twenty-eight blood samples were analyzed for blood and creatinine levels. Cyclosporine A (50 mg/kg/day by intraperitoneal injection) was administered to mice maintained on normal diet (1400 ppm) or Mg-deficient (50 ppm) diet. Magnesium levels were determined in plasma, urine, feces and femur, and creatinine levels were determined in plasma and urine. Plasma Mg concentration declines from the day of transplantation in 36.7% of the patients despite Mg supplementation, without correlation with creatinine changes. In mice, CsA induced an early moderate hypomagnesemia, which could not be ameliorated by oral Mg supplementation and was aggravated by low-Mg dietary, late increase in plasma creatinine and decrease in urine creatinine without histological signs of renal injury, decrease in intestinal Mg absorption and Mg mobilization from bone. Cyclosporine A treatment may induce moderate hypomagnesemia that is aggravated by inadequate Mg intake and is not ameliorated by Mg supplementation. Because of the clinical complications of hypomagnesemia, Mg should be monitored regularly in allograft recipients receiving CsA.